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Abstract 
In the last ten years a 10% increase in the energy consumption in Latvia has been observed; this means increasing 
import of electricity and energy resources, since the volumes of electricity produced in Latvia are insufficient for 
covering the electricity demand. The energy demand, being ever increasing, along with the limited fossil fuel reserves 
as well as environmental pollution and global climate changes, has aroused an active interest in renewable energy 
resources.  In the world, a tendency is developing fast – that of the necessity to replace, step-by-step, the traditionally 
employed energy carriers by those of higher quality, with inclusion of renewable energy resources - biomass, hydro, 
wind and solar energy. This   would undeniably lead to the cost reduction for the RES use technologies, which, in 
turn, would mean increase competitiveness and wider utilization. A part of electricity, about 70 % of the total 
electricity consumption in Latvia, is generated by hydro plants and combined heat and power plants, an insignificant 
part is produced by small hydro power stations and wind generators, and the rest is imported from abroad. 
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1. Introduction 
In the consumption structure for   electricity, the RES segment is made up of hydropower plants,    
wind power plants, biogas power plants and biomass power plants, as well as cogeneration stations 
utilizing RES (Table 1, Table 2). In 2011, RES produced up 49.7 % of the total final consumption of 
electricity, with the majority of this, a little over 92 %, supplied by large hydropower plants, with the 
remainder coming from wind power plants, biomass cogeneration power plants and small hydropower 
plants. 
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Table 1. Production, import, export and consumption of electricity in Latvia (GWh) 
 
 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 
Production (+) 2,836 2,474 2,314 3,158 3,372 2,744 2,786 3,168 3,507 3,569 2,958 
Imports (+) 2,340 2,838 2,671 2,733 2,855 2,810 4,964 4,643 4,259 3,973 4,009 
Exports (-) 457 490 38 636 707 302 1,964 2,123 2,605 3,100 2,764 
Gross energy 
consumption 
4,719 4,822 4,947 5,255 5,255 5,252 5,786 5,688 5,161 4,442 4,203 
Transformation 1,444 1,501 1,661 1,531 1,533 2,147 1,985 2,106 2,062 3,058 3,137 
..electricity plants 0 5 18 0 1 0 1 2 3 8 3 
..public CHP 1,405 1,455 1,590 1,451 1,454 2,072 1,917 2,045 1,999 2,985 3,055 
..autoproducer CHP 39 41 53 80 78 75 67 59 60 65 79 
Energy sector (-) 590 448 505 497 488 438 367 368 379 560 533 
Losses (-) 990 993 902 885 836 818 798 798 741 725 616 
Final consumption 4,583 4,882 5,201 5,404 5,729 6,143 6,606 6,628 6,103 6,215 6,191 
 
Table 2. Power capacity and produced electricity from renewable energy resources in Latvia 
 
 2008 2009 2010 2011 
Power capacity (MW)     
Total 1,574 1,575 1,622 1,642 
Hydroelectric plants - total 1,536 1,536 1,576 1,576 
..< 1 MW 24 24 25 25 
..1 MW<=electrical capacity<=10 MW 1 1 1 1 
..>10 MW 1,511 1,511 1,550 1,550 
Wind power stations 28 29 30 36 
Biomass power stations 3 2 5 5 
Biogas power stations - total 7 8 11 25 
..Landfill gas, other biogas power stations 6 7 10 24 
..Sludge gas power stations 1 1 1 1 
Gross electricity production (GWh)     
Total 3,213 3,555 3,635 3,078 
Hydroelectric plants - total 3,109 3,457 3,520 2,887 
..< 1 MW 65 60 69 60 
..1 MW<=electrical capacity<=10 MW 6 6 6 4 
..>10 MW 3,038 3,391 3,445 2,823 
Wind power stations 59 50 49 71 
Biomass power stations 5 4 9 13 
Biogas power stations - total 40 44 57 107 
..Landfill gas, other biogas power stations 31 35 46 96 
..Sludge gas power stations 9 9 11 11 
2. Electricity from hydro 
Important contribution to the total renewable energy balance gives three large hydro stations: Kegums 
hydroelectric power plant (HPP) - 264.1 MW, Plavinas HPP - 884 MW, Riga HPP - 402 MW. 
Reconstruction of the hydro generation units is on-going in order to increase the installed capacity of 
hydropower (Table 3). 
 
Table 3. Hydro Power Plants reconstruction 
 
 Year Number of  
turbines 
Increase of utilization 
rate 
Generation increase 
Plavinu HPP 2014-2016 2 5% ... 9% +18 GWh 
Keguma HPP 2014- 2017 3 5% ... 6% +22 GWh 
Rigas HPP 2017- 2021 6 3,5%... 5% +25 GWh 
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Small hydropower plans had a special role in the beginning of Latvian electrification and local 
electricity grid development. It is worth expanding construction and at the end of 1926th were installed 26 
HPP with total turbines capacity 1.5 MW and 1.26 MW of power generators. Latvian hydro resources 
analysis and potential were evaluated for the first time in 1931. Small hydropower development continued 
until the beginning of 70th. A large power plant and transmission line construction developed at that time. 
Small HPPs work became unprofitable and from 1963 to 1977th they were eliminated. But from 1992 to 
2012th 143 small HPPs have been built and 91% of them have been restored or reconstructed, and only 
9% rebuilt [1]. 
Theoretical potential of Latvian small and medium-sized rivers resources are calculated about 900 
million kWh. Practical potential of hydro energy resources is 150 - 300 million kWh per year. Currently it 
is utilized about 20-40 % of the practical small river resources potential. Part of the potential can be 
acquired by improving the existing HPP technology and increasing power generation efficiency. 
3. Wind power 
Latvia has a very good potential for wind energy development alongside the Baltic Sea coastline, 
especially because a high voltage transmission line runs along the coastline.  
Wind power plants (WPP) are suitable for balancing the output power, which output power can change 
rapidly, significantly unpresuming their efficiency. For these requirements the best suited are hydropower 
plants, these can be started within some minutes or even faster and very quickly changeable, the power 
depending from the accumulated water. Of all the thermal power plants (TPP) “most flexible” are gas 
CHP, and solid fuel CHP are much “heavier”. Latvian power system is “flexible” because at least for 
almost all existing production capacity consists of hydropower and gas power plants. HPP on Daugava as 
WPP balancers value and reduced by the fact that wind cyclic in Latvia is quite similar to river run-off the 
seasonal cyclical of nature it blows most intense in spring and autumn, so WPP capacities increased 
seasonal fluctuations of electricity production in Latvia. However, the Daugava HPP even at the smallest 
river channel mount to temporarily balance the WPP power by accumulating water in the Daugava HPP 
periods of strong winds and this water works for periods when decreasing the wind. The need for 
balancing of wind power limits the ability to run HPP in times of the day when the greatest load is in the 
network. 
Latvia plans 416 MW of installed wind capacity by 2020. year (Fig. 1). The quota for the sale of 
electricity 14 companies received together to 280 MWh in 2011. Actually work and give up electricity to 
network about 10% of them [2]. 
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Fig. 1. Wind power plants projects in Latvia 
Now there are several units in Latvia producing wind energy with total production capacity of 52.2 
MW (WPP with capacity > 250 kW). Most of them are accounted for the 20.7 MW Wind parks at 
Ventspils on the Baltic coast, with Siemens turbines (2300 kW x 9) installed in 2012. Current total 
production of wind energy in 2011 was 71 GWh, but the potential for wind energy production could be 
estimated at the level 1000 GWh/y (source: Background study on Strategy and policy targets, current 
experiences and future plans in using RES in Estonia, Latvia and Lithuania). The share of wind energy in 
total electricity production in Latvia in 2011 was only 1.2%. 
In the sea shelf zone of Latvia the wind energy potential is 2.2-2.5 times higher than on the shore. In 
the first two inland zones as well as in the coastal zones of the Baltic Sea and Riga Gulf  wind units with a 
power of 200-1.5 MW and more can be operated. The wind generators can operate separately or combined 
in one complex, thus forming whole wind farms. These can supply energy not only for enterprise 
activities but also for selling it to the energy companies or major consumers. To find out how high wind 
energy potential is in Latvia, several estimates have been obtained, according to which the technically-
feasible wind energy potential in 2020 is expected to be 0.2 TWh. 
The calculations concerned the Latvian sea waters only partly – namely, the Kurzeme seashore from 
the Lithuanian border to Kolka.  In the Riga Gulf there also are wind flows, but, except for the region 
around Ainazi, these are weakly; however, it would be useful to investigate in this region, since it is 
possible that there are areas where the wind force could be used applying the up-to-date technologies. For 
theoretical potential estimation an area was chosen with conditionally installed 5 MW machines with the 
turbine density of 2 units per 1 km2. This gives 30 GWh annually per 1 km2. Therefore the theoretically 
achievable potential of the Kurzeme coastal zone could be estimated to be about 75 000 MW [3]. 
It is concluded that, if we want to obtain 30-40 % of the state consumption, then, at its average value of 
7.5 TWh. For this energy amount it is necessary to install 175 turbines, and the corresponding farms 
would occupy 86 km2 of the shelf area. The figures obtained could be considered as the available 
economic potential. 
If the carbon emissions price will be integrated into Latvian electricity price, the Latvian system 
operator would be stimulated to buy electricity with low carbon emissions content. This would promote 
wind power competitive against coal and gas station products, but not for biomass. If any investor is 
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wants to build a wind farm on such conditions, it would be welcome. But you cannot see the basis for 
additional aid directly to wind energy because: 
- Wind energy is not the base power, WPP have a positive impact on supply security, reducing 
burned gas volume on CHP accordingly to ensure higher base power with same gas 
consumption. But now the biggest problem is not a gas delivery rupture risk, but the base power 
deficit.  
- WPP cause practically no positive impact on the economy, because WPP equipment is imported 
and in contradistinction to biomass not to demand domestically produced products and the so-
called network effects with potentially far-reaching positive effects. 
4. Electricity from biomass  
The main domestic energy resource in Latvia is biomass (Table 4) and it is a prerequisite for the 
European Union to achieve the renewable energy use, expected to increase of fuel wood use for heating 
and combined heat and power station development. 
 
Table 4. Fuel wood potential in Latvia 
 
Fuel wood type Potential, 
mill. m3/ annual 
Potential, 
PJ 
Firewood (round wood of low value) 1.8-2.4 12-16 
Felling wood waste (including sapling care ) 1.8-2.7 12-18 
Brushwood 0.3 – 0.75 2-5 
Stumps 0.1-0.4 0.7-3 
Annual amount of naturally dying wood 0.3 1.5 
Wood processing by-products and waste 1.6-4.5 14-37 
Secondary wood waste from garbage 0.3 2 
Total 6.2-11.35 44.5-82.5 
 
Wood biomass as energy resource was used in only nine CHP plants at a total power capacity of 6.3 
MW in 2011. During the period from 2011 till 2014 25 wood biomass energy conversion projects will be 
realized. New projects will increase the consumption of wood for energy production by about 900 
thousand cubic meters. Latvia could lead to a situation in which exports of the fuel wood from Latvia may 
significantly decline as result of fuel wood consumption by new and reconstructed biomass plants. Is 
observed low value fuel wood production from stumps, shrubs, branches, tops, thinning forest 
infrastructures, including the removal of dead wood from the forest overgrowth removal from ditches, 
roadsides. 
Detailed analysis of the Latvian electricity and heat energy balance was made, which shows that co-
production of electricity and heat in one process (i.e. cogeneration) is to be developed both from the 
viewpoint of energy supply security in the state and from that of non-utilized heat load potential in district 
heating systems (DHSs). The mentioned heat load of DHSs has been evaluated as the total and for the 
most populated places. The results obtained will be used in the future for modeling the development of 
heat load potential on the state’s level. Estimates the fuels and applied technologies used in cogeneration, 
and indicates and substantiates the solutions that are the most suitable for the Latvian conditions.  
Taking into account the development level of cogeneration technologies and investment expenses, in 
Latvia in the nearest 10-15 years to come in the residential places with sufficiently well-developed 
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corresponding heat load it is realistic to introduce into practice such widely applied technologies as steam 
turbines, gas turbines, combined cyclic and internal combustion motors, etc. 
When choosing the fuel for a new cogeneration plant it is advisable: 
- to develop the “biomass” cogeneration in the residential places where natural gas is not available 
whereas the heat load potential is sufficiently high; 
- in the residential places where natural gas is available to develop the biomass exploitation 
cogeneration thermal plants (CTPs) with a heat load exceeding 5 MW, since for small CTPs 
the technological expenses steeply increase while their production volumes are small. For 
greater heat loads (over 20 MW) the supply logistics must be thoroughly analyzed, since the 
problems existing there might be connected with fuel delivery; 
- in parallel with the biomass utilization that of peat should be considered – both as a primary fuel 
and in a mixture; 
- in the case of coal utilization to consider the possibility to use biomass and/or peat additive. 
5. Electricity from biogas  
At present there are already four municipal solid waste landfills and 3 industrial and wastewater biogas 
plants. Currently, the total installed capacity of 36 biogas plants are 43,946 MW. 308 692 MWh of 
electricity were sold in the 2011 year. 
In Latvia, 1421 waste water treatment (WWT) plants are now functioning, including 964 biological 
sewage treatment installations  (BTI), 451 mechanical and 6 chemical sewage treatment installations. 
Most of them are low-capacity facilities, which are able to treat not more than several sewage sludge tons 
per year. Table 5 presents the master data on the sludge quantity produced taking into account the 
capacities of existing sewage treatment installations [4]. 
 
Table 5. Biogas potential from Latvian waste water treatment plants  
 
Treatment plant Plants Produced sludge,  t dry residual 
Boigas potential,  
m3/g 
< 100 ton annually 299 2625 787000 
100÷1000 ton annually 26 10030 3009000 
1000÷5000 ton annually 6 12532 3760000 
5000÷10000 ton annually 2 10977 32393000 
Total 333 36164 10849000 
 
With due consideration for the hygienic requirements to be imposed on the sludge treatment, which are 
planned to be included into the new directive on the use of sewage sludge, it is necessary to implement in 
Latvia up-to-date sludge treatment technologies involving the biological treatment methods; all this is to 
be employed for the methane gas production. 
According to the data from the Latvian Environment, Geology and Meteorology Agency, in Latvia 
more than a half of the sludge is stored at 7 facilities which produce 1-5 thsd tons of dry residual per year. 
At small sewage purification installations, which produce less than 100 tons (309 pieces)of dry residual 
per year, is stored not much over 3 thsd tons. 
The solid household waste (SHW) deposited in the dumps contains many organic substances which 
emit biogas. It is useful to collect it in order to reduce the emissions of green-house effect gases (GHG) 
into the atmosphere. Biogas from small dumps should be burnt in a jet or transformed into harmless 
chemical compounds; biogas from major dumps can be utilized for electricity and heat production. It is 
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necessary to estimate the SHW potential in order to gain more complete knowledge on the possibilities of 
biogas production in Latvia. 
As significant sources of biogas also the household waste polygons should be considered, which are 
able to take on more than 10 tons of waste daily or whose capacity is over 25000 tons. In Latvia there 
already exist the waste storage places near major cities (Riga, Liepaja, Daugavpils and Jelgava) as well as 
newly built regional waste polygons at which the collection of biogas with its further treatment is defined 
as the requirement of the corresponding EU directive. Gases formed in the processes of waste 
decomposition consist mainly of CH4 (55 %) and CO2 (40 %), as well as of other gaseous additives. It 
should be noted that the waste storage is allowed only in the form of solid household waste or sewage 
sludge with a moisture content not exceeding 80%. 
The results of theoretical calculations show that 1 ton of household waste (in which 50% on the 
average are biologically decomposable) at biological treatment gives 220 m3 of gas with a thermal value 
of 19 kJ/m3. In practice, taking into account that the waste composition is not homogeneous and that the 
created gas can be collected only partially as well as other conditions, the real gas amount obtainable from 
1 t of household waste is ~50 m3. Under the condition that the legislation requirements concerning waste 
utilization are met, in the period until 2010 the amount of stored organic waste was to be reduced by 25% 
of that in 1995. This means that in the period from 2010 to 2013 every year 91000 t of biological 
decomposable waste is to be treated, which would give additionally ~ 20 000 000 m3 of gas with the help 
of innovative technologies [5]. 
Also by-products of anaerobic treatment (biogas from sewage sludge and dumps) have been 
considered: 
- the potential of biogas production from sewage sludge is estimated (7 milliard.m3/year). At 
present, approximately 30% of sewage sludge is used in farming, while the rest is stored on 
temporary polygons. Every year the amount of stored sewage sludge increases by 10-15 tons 
of its dry residual. Therefore these must be utilized in the nearest bio-energy installation 
which will be built for treatment of farming waste; 
- the biogas production potential of solid household waste deposited in dumps is estimated to 
be 23 milliard. m3/year. It would be best to collect biogas from dumps in order to reduce the 
emissions of green-house effect gases (GHG). Biogas from small dumps should be burnt or 
transformed into harmless chemical compounds, while the biogas from greater ones can be 
utilized for electricity and heat production. 
 The estimates of the total potential of biogas production from all available raw materials in 
Latvia are given in Fig. 2. 
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Fig. 2. Biogas production potential in Latvia 
According to the Electricity Market Law, 59th Article electricity producer has the rights to sell its 
electricity produced from biogas: 
a) to basic network operator with the statutory purchase price of 115 cents / kWh, or 
     b) to the open electricity market and get some extra to sales price subsidy by 84 cents / kWh from the 
basic network operator. 
Given the increase in the price of electricity, today is definitely a better use b) option and sell 
electricity to the open market, as this helps to maximize biogas project revenue streams. 
6. Solar energy use 
Solar energy use for electricity production is not very developed in Latvia up to now because Latvia 
has very good developed electricity grid and even small rural sides have electricity delivery as well as PV 
systems installations are rather expensive.  
Solar energy testing polygon was established on the roof of the Institute of Physical Energetics (IPE) in 
2008. This polygon was organized for the purpose to investigate possibilities of solar energy use in real 
climate conditions. Different types of solar collectors are installed on the IPE roof (flat plate collectors of 
different producers as well as vacuum collectors) and 4 kWp of PV batteries in different variation of 
installation (for example on the tracker - 6 batteries, autonomous etc.).  
Some private installations for production process as well as for households of PV systems also exist in 
Latvia. The total installed capacity of PV installations in Latvia is up to 1,6 MW but the ammoun of the 
quotas in accordance with the Cabinet of Ministers of Latvia  Regulations Nr. 883 “On authorizations for 
electricity generation capacity or the introduction of new equipment” is 19,808 MW and this amount is 
very promising. 
7. Conclusions 
The volume of electricity generation in Latvian electricity system mainly depends on the flow rate in 
the Daugava River. In 2011, the JSC “Latvenergo” (the main electricity producer) generated 72% of the 
total electricity supply; it purchased 11% from small electricity energy producers and net imports of 
electric energy constituted 17%. In 2011, 2888 GWh (10.40 PJ) of electricity was produced by high 
efficiency cogeneration which is 92% of the total electricity produced by cogeneration. This high 
indicator was fostered by mandatory electricity procurement. The existing heat energy production plants 
are gradually replaced with efficient cogeneration plants using local energy resources. Their replacement 
and efficient use of energy resources greatly contribute to the reduction of greenhouse gas emissions. 
Latvia has set a target till 2020 to achieve gross final energy consumption from renewable energy 
produced in proportion to 40%. 
Energy Strategy for 2030 (Project 14122011), developed by the Ministry of Economy are some of the 
main energy policy main directions are: 
- To reduce electricity and natural gas imports from existing suppliers in third countries by 
50%; 
- Achieve a 50%  RES share in gross final energy consumption and increase the number of 
renewable energy consumption in transport; 
- The creation of electricity and natural gas markets; 
- Etc.. 
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Electricity production from renewable energy resources is a real way how Latvia could achieve the 
settled targets. Table 6 presents share of electricity generated from RES in Latvian gross electricity 
consumption in % for the previous years and Table 7 presents share of electricity generated from RES in 
Latvian gross electricity consumption in % for the each year till year 2020 and this share is approved by 
Ministry of Economy. 
 
Table 6. Share of electricity generated from RES in Latvian gross electricity consumption by years (%) 
 
 2005 2006 2007 2008 2009 2010 2011 
Total share 48.4 37.7 36.4 41.2 49.2 48.5 41.9 
Large hydro power plants 46.3 35.9 34.3 39.0 46.9 45.9 38.5 
Small hydro power plants 0.9 0.5 0.9 0.9 0.9 1.0 0.9 
Biomass and biogas power 
plants 0.6 0.6 0.5 0.6 0.7 0.9 1.6 
Wind power plants 0.7 0.6 0.7 0.8 0.7 0.7 1.0 
 
Table 7. Share of electricity generated from RES in Latvian gross electricity consumption (%) 
 
RES and plants types  The next years till 2020 *) 
HPP with installed capacity more than 5 MW 34,31% 
HPP with installed capacity 5 MW and less 1,98% 
WPP with installed capacity less than 0,25 MW  0,27% 
 WPP with installed capacity 0,25 MW and more  5,10% 
Biogas plants 7,93% 
Biomass PP and power  plants which use biomass in combination with fossil fuels 4,97% 
Solar PP 0,01% 
Total share 54,57% 
 
*) According to the Cabinet of ministers Rules on 2010th 16th March number 262 "On the generation 
of electricity from renewable energy sources, and pricing arrangements". 
Forecasted volumes may varied depending on the previous year's actual consumption and the identified 
end-user electricity consumption forecasts 
Electricity feed-in tariff is fixed by the government support mechanisms for electricity producers, 
expected to financing of electricity charges by end-users. The Electricity Market Law requires that 
electricity producers, who produce electricity by efficient cogeneration process or electricity production 
from renewable energy resources, may acquire the rights to sell electricity under the feed-in tariff. 
Electricity From producer’s electricity, for feed-in tariff, buys public trader (JSC “Latvenergo”) at a 
specified price. The right to sell electricity under the feed-in tariff awarded the Ministry of Economy. 
Conditions for the electricity production and the prices fixing awarded the Cabinet of Minister 
regulations. 
Different feed-in tariffs can be defined for different energy resources (wind, hydro, solar, biomass, 
etc.), installed capacities, as well as the acquisition price of natural gas (in terms for biomass, biogas and 
natural gas power plants).  If the cogeneration plant use renewable resources, feed-in tariff’s, you can 
choose, and the status of electricity to be sold either as effective combined heat and power station or as a 
user of renewable energy. In 2011, CHP plants that use renewable resources, received support as 
renewable energy users. 
According to the Amendments to the Cabinet of Ministers of the 10th March 2009 Regulations Nr. 221 
“Regulations on the electricity generation and pricing determination from cogeneration process” 
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(approved by the CM on 28.08.2012.) of contract to sell electricity produced from cogeneration is 
suspended till 1.01.2016. 
Electricity to end-users - operators are included in the bill the feed-in tariffs components, together with 
the charges for network services. While for the captive consumers the feed-in tariffs component part is 
included of the overall cost of electricity. 
From 1 April 2012, feed-in tariffs had approved by the end-users together constitute 0.0123 Ls/ kWh, 
including: 
- Component from producers that produce electricity from cogeneration - 0.0094 Ls / kWh, 
- Component of the producers that generate electricity using renewable energy sources - 0.0029 
Ls/ kWh. 
Despite that, Latvia’s renewable energy support policy, particularly the mandatory procurement 
scheme for the energy produced in power plants using renewables, is an area with an unstable legal 
framework, susceptible to frequent fluctuations in political opinions and interests, which often are not 
based on the country’s economic and welfare considerations. 
In Latvia, the feed-in tariff has been chosen in the mandatory procurement of the energy produced from 
renewables as a method of support − a straightforward and effective way to reach the relevant targets. 
The review of the all renewable energy resources which could be more or less used for electricity 
production shows that Latvia has real possibilities for achieving the targets for the future. Latvia has 
already 20 years experience of creating an energy policy to provide state with stable energy supply and 
promotion of effective and rational energy utilization. Progressing in the technologies and increasing 
energy consumption, developing state laws, the unregulated sphere of production and utilization in the law 
are determined. The demand for new regulations and promoting mechanism for RES use are ensured, as 
the existent become outdated and unable to provide a stable energy sector development policy. 
Acknowledgements 
This work has been supported by State Research Program "LATENERGY". 
References 
[1] www.mhea.lv 
[2] Latvian wind energy sector. Development prospects.  Dmitri Vassiljev, 14 december 2011 Riga. 
[3] P.Shipkovs, V.Bezrukov, V.Pugachev, Vl.Bezrukov, V.Silutins. „Research of the wind energy resources distribution 
in the Baltic region”. Renewable Energy an International Journal No 49 (2013), Elsever, 119-123 pp.  
[4] http://www.biogasin.org/files/pdf/2nd%20HLC/2_A_Karklins_BiogazesTirgus_20092012.pdf [06.04.2013.] 
[5] K.Lebedeva. Investigations of renewable energy resources use in Latvia. Summary of Promotional Work, Riga 2008, 
29 p. 
 
